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"In  future  warfare,  the  struggle  for  information  will 
play  a  central  role,  taking  the  place,  perhaps,  of  the 
struggle  for  geographical  position  held  in  previous 
conflicts.  Information  superiority  is  emerging  as  a  newly 
recognized,  and  more  intense,  area  of  competition."1  In  the 
struggle  for  information  on  the  battlefield,  control  of  the 
electromagnetic  spectrum  has  proven  to  be  of  extreme 
importance  in  modern  conflicts.  As  forces  enter  into 
battle  with  more  technologically  advanced  weapons,  the 
reliance  on  the  electromagnetic  spectrum  will  only 
increase.  The  United  States  military,  and  the  Marine  Corps 
in  particular,  is  lagging  in  developing  its  electronic 
warfare  capability  for  the  future.  This  choice  may 
jeopardize  its  ability  to  control  the  electromagnetic 
spectrum  in  future  conflicts.  This  negligence  has  caused 
the  Marine  Corps  to  fail  to  solidify  a  viable  follow  on 
platform  to  the  aging  EA-6B  Prowler. 

The  Marine  Corps  has  been  a  pioneer  in  aerial 
electronic  warfare.  Marines  of  Marine  Electronic  Attack 
Sguadron  3  (VMCJ-3)  flew  the  first  jet  aircraft  dedicated 
to  electronic  warfare  (EW) ,  the  Douglas  F3D-2Q  Skyknight. 

It  was  introduced  in  1957  and  later  upgraded  and  designated 
the  EF-10B.  The  Skyknight  flew  in  support  of  strike 
aircraft  during  the  Vietnam  War  and  provided  the  majority 
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of  EW  support.  In  late  1966  the  Air  Force  and  Navy  were 
able  to  field  the  RB-66  Destroyer  and  the  EKA-3B  Skywarrior 
to  augment  the  Marine  capability.2  The  EA-6A  Electric 
Intruder  replaced  the  EF-10B  and  was  the  first  aircraft 
built  solely  to  perform  the  EW  mission.  "The  EA-6A  was 
developed  exclusively  for  the  Marine  Corps,  and,  when 
introduced  into  combat  at  Da  Nang  RVN  in  November  1966, 
provided  the  Corps  and  our  country  with  the  only  aircraft 
dedicated  to  the  electronic  warfare  mission  that  had 
sufficient  capability  to  keep  up  with  the  changing 
equipment  and  tactics  of  the  North  Vietnamese  air  defense 
system."0  The  EA-6B  followed  the  EA-6A  and  has  been  in 
service  with  the  Navy  since  1972,  and  the  Marine  Corps 
since  1979. 

Now  that  the  EA-6B  is  approaching  the  end  of  its 
service  life,  the  Air  Force  (having  retired  its  only 
tactical  jammer,  the  EF-111,  in  1994)  and  the  Navy  have 
both  made  announcements  regarding  the  direction  in  which 
their  EW  programs  are  heading.  The  Navy  has  decided  to 
acquire  an  electronic  attack  version  of  the  F/A-18  E/F 
Super  Hornet,  designated  the  EA-18G.4  The  Air  Force  is 
moving  toward  a  program  consisting  of  multiple  platforms. 
Being  considered  are  B-52  and  F-22  aircraft  with  jamming 
pods  and  unmanned  aircraft,  with  the  focus  of  effort  being 
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an  electronic  warfare  variant  of  the  X-45  Unmanned  Combat 
Aerial  Vehicles  (UCAVs) .5 

Meanwhile,  the  Marine  Corps  has  chosen  to  postpone  a 
decision  on  the  direction  of  its  EW  program.  Though  recent 
combat  operations  have  put  additional  and  unexpected  stress 
on  its  airframes  and  supply  system,  the  Marine  Corps 
intends  to  fly  the  Prowler  until  2015. 6  There  are  several 
options  to  replace  the  aging  fleet  of  Prowlers.  As  already 
mentioned,  the  X-45  UCAV  and  the  EA-18G  are  possibilities 
currently  in  different  stages  of  development.  Another 
option  for  the  Marine  Corps  may  be  an  electronic  attack 
(EA)  variant  of  the  Joint  Strike  Fighter  (JSF) .  Each 
replacement  option  has  different  advantages  and 
disadvantages . 

The  X-45  UCAV  is  one  of  the  more  controversial 
options.  Some  of  the  issues  with  this  platform  include  the 
proposed  cost,  capabilities,  survivability,  and  the 
bandwidth  required  to  control  the  aircraft.  The  X-45B  is 
the  planned  second  version  of  the  UCAV  that  is  larger  than 
the  original  X-45A  UCAV  and  will  have  a  base  weight  of 
14,000  pounds  with  a  payload  capability  of  2000  pounds.7  It 
will  fly  at  approximately  200  knots  and  have  some  stealth 
characteristics.  Currently  plans  call  for  the  aircraft  to 
have  a  derivative  of  the  EA-6B's  Improved  Capability  3 
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(ICAP  3)  system  that  has  been  developed  as  an  upgrade  for 


the  EA-6B's  electronics  suite  with  the  yet  to  be  developed 
Lightweight  Modular  Support  Jammer  as  a  future  option.8  The 
proposed  employment  of  the  EW  UCAV  calls  for  it  to  loiter 
over  the  battlefield  waiting  for  enemy  radar  system 
activity,  and  then  to  reactively  jam  it.  Cost  estimates 
are  around  $10  to  $12  million,  or  around  one  third  of  the 
cost  of  the  JSF  or  EA-18G.9  Proponents  of  the  UCAV  hail  it 
as  a  low  cost,  low  risk  option  with  capabilities  that  meet 
or  exceed  the  capabilities  of  current  EW  platforms. 

The  argument  for  the  reduced  cost  of  a  UCAV  is  valid 
when  the  money  spent  on  aircrew  training  flights  (all  UCAV 
operator  training  would  be  in  a  simulator) ,  reduced  combat 
search  and  rescue  (CSAR)  requirements,  and  the  reduced 
footprint  of  a  proposed  UCAV  squadron  are  taken  into 
account.  These  savings  may  easily  be  negated,  however,  as 
the  cost  of  the  technology  to  make  it  a  viable  platform 
puts  the  cost  per  vehicle  at  around  $50  to  60  million.10  As 
the  price  increases,  so  does  the  likelihood  that  it  will  be 
viewed  as  no  less  disposable  than  a  manned  vehicle  which 
will  negate  its  advantage  over  manned  aircraft. 

The  proposed  capabilities  for  the  UCAV  pose  problems 
for  the  integration  of  the  UCAV  into  the  air  battle. 
Currently  the  EA-6B  accompanies  the  strike  package  and  jams 
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from  a  position  that  puts  the  protected  aircraft  between 
the  jammer  and  the  enemy  radar.  This  geometry  is  required 
to  effectively  shield  the  strike  aircraft.  Because  the  JSF 
will  routinely  operate  at  supersonic  airspeeds,  the  UCAV 
will  be  unable  to  resolve  geometry  solutions  due  to  its 
slower  speed.  EW  counter-counter  measures  employed  by 
modern  enemy  radar  systems  negate  the  value  of  barrage 
jamming  that  does  not  employ  this  geometric  solution.  The 
UCAV's  slow  speed  and  loiter  tactics  will  forfeit  the 
advantage  to  the  enemy.  To  make  the  UCAV  faster,  a  more 
expensive  platform  will  be  necessary. 

The  loiter  tactic  also  raises  some  concerns.  In  an 
environment  with  a  well-integrated  air  defense,  the 
probability  that  a  UCAV  would  escape  detection  is  slim, 
especially  since  any  stealth  capabilities  disappear  the 
moment  it  begins  to  emit  jamming  energy.  And  without  a  set 
of  eyes  in  a  cockpit  to  see  and  then  react  to  a  missile 
launch,  the  UCAV  becomes  a  sitting  duck,  unable  to  maneuver 
against  anything  shot  at  it.  The  only  aircraft  that  the 
Iraqi  air  defense  assets  have  managed  to  shoot  down  in  the 
eleven  years  of  Operations  Northern  and  Southern  Watch  are 
Predator  UAV's. 

Other  technological  hurdles  to  overcome  are  the  amount 
of  bandwidth  required  to  control  an  EW  UCAV  and 


6 


electromagnetic  interference  (EMI)  caused  by  the  energy  put 
out  while  jamming.  Depending  on  the  electronic  on-board 
decision  aid  capability  developed,  control  of  an  EW  UCAV  by 
an  operator  on  the  ground  will  require  a  large  amount  of 
bandwidth  to  transmit  the  information  that  the  UCAV  is 
sensing  in  real  time  as  well  as  control  inputs.11  The 
connection  between  the  control  base  and  the  UCAV  will  also 
have  to  be  relatively  robust  to  withstand  interference  from 
the  energy  that  is  produced  while  jamming.  For  example, 
when  jamming  in  a  Prowler,  the  jamming  energy  causes  the 
aircraft  to  lose  its  Global  Positioning  System  (GPS) 
signal,  severely  degrades  radio  communications,  and  can 
similarly  affect  other  aircraft  up  to  a  mile  away.  If  a 
means  of  protecting  the  UCAV's  link  is  not  found,  it  could 
be  forced  into  an  autonomous  mode  while  jamming  and  unable 
to  receive  any  human  inputs. 

The  EA-18G  is  another  option  to  consider  as  a  follow 
on  to  Marine  Prowlers.  The  United  States  Navy  has  chosen 
this  option  to  replace  its  Prowlers.  The  Navy  plans  to 
have  two  thirds  of  its  Prowler  fleet  transitioned  to  EA- 
18Gs  by  2009. 12  The  EA-18G  will  put  ICAP  3  (scheduled  to  be 
fitted  into  Marine  Prowlers  in  2007)  and  the  current 
jamming  pods  on  the  F/A-18F  airframe.13  This  offers  a  rapid 
solution  to  the  question  of  how  to  continue  to  perform  the 
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EW  mission  with  an  aircraft  that  is  rapidly  aging.  It  puts 


systems  that  are  already  funded  onto  a  platform  that  can 
carry  them  into  the  next  thirty  years.  Upgrades  can  be 
incorporated  as  they  are  developed  to  keep  pace  with  the 
emerging  technology  without  leaving  any  gaps  in 
capabilities . 

The  EA-18G  will  have  about  85%  of  its  parts  in  common 
with  the  F/A-18  E/F,  reducing  the  maintenance  effort 
required.  Like  the  F/A-18F,  it  has  a  crew  of  two,  a 
reduction  by  one  half  from  the  current  Prowler  crew.  The 
ICAP  3  system  promises  to  be  more  user-friendly,  helping 
reduce  task  saturation,  though  it  will  still  be  demanding 
on  the  person  running  the  EW  mission  in  the  backseat.  The 
EA-18G  will  be  a  carrier  capable  aircraft  that  could 
dovetail  into  the  Memorandum  of  Agreement  (MOA)  signed  by 
the  Navy  and  Marine  Corps  regarding  Tactical  Aircraft 
(TacAir)  integration.14  The  MOA  seeks  to  maximize  the  usage 
of  the  Navy  and  Marine  Corps  carrier-based  aviation  assets 
through  better  integration  of  Marine  squadrons  into  the 
Carrier  Air  Wings.  If  the  Marine  Corps  decides  to  adopt 
the  EA-18G  to  replace  the  Prowler  it  will  be  able  to 
continue  to  share  assets  with  the  Navy  to  include  training 
facilities  and  maintenance  supply  lines. 
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The  final  option  as  a  follow  on  to  the  EA-6B  for  the 
Marine  Corps  is  an  electronic  attack  version  of  the  JSF. 

The  Marine  Corps  has  announced  that  it  is  interested  in  an 
EA  variant  of  the  JSF,  but  has  not  allocated  any  funding  to 
the  development  of  this  platform.  Several  references  have 
been  made  in  the  press  to  it  being  considered  as  an 
option.15  Lockheed  Martin  claims  that  an  EA  JSF  could  be 
operational  within  ten  years16  though  that  seems  optimistic 
without  the  near  term  decision  and  commitment  that  is 
required  in  order  to  make  its  acquisition  feasible.17 

Since  the  Marine  Corps  has  stated  its  intentions  to 
transition  to  an  all-JSF  force,  the  development  of  a  JSF 
variant  that  can  perform  the  EW  mission  is  a  logical  step. 
Another  part  of  that  intention  is  that  the  force  will  be  a 
fleet  of  short  take-off  and  landing  (STOVL)  JSFs.  There  is 
currently  only  a  single  seat  in  all  the  JSF  variants.  The 
reactive  nature  of  the  EW  mission  requires  a  high  level  of 
system  interface  while  flying  that  a  single  pilot  would  be 
unable  to  accomplish  in  addition  to  his  or  her  aviation 
demands.  In  the  STOVL  JSF,  the  lift  fan  is  located 
directly  behind  the  pilot's  seat,  which  appears  to  preclude 
modifying  it  to  gain  another  seat.  If  the  Marine  JSF  is 
unable  to  be  modified  to  a  two  seat  variant,  and 
significant  technological  advances  in  receivers  and 
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computers  do  not  occur,  the  JSF's  usefulness  as  an  EW 
platform  will  be  severely  limited. 

Proponents  of  the  JSF  argue  that  to  be  able  to  protect 
an  all  stealth  strike  package  comprised  if  JSFs,  the  EW 
platform  supporting  them  must  have  stealth  characteristics 
as  well,18  as  the  EW  version  of  the  JSF  would  have.  Again 
the  response  is  that  once  any  platform  begins  to  emit 
jamming  energy,  it  loses  its  stealth  capability.  The  two 
capabilities  do  not  mix  and  the  requirement  is  not  one  that 
can  be  fulfilled. 

If  the  Marine  Corps  intends  to  maintain  Electronic 
Warfare  as  one  of  the  Six  Functions  of  Marine  Aviation19  it 
requires  an  airborne  platform  that  will  be  able  to 
prosecute  the  EW  mission  without  any  lapses.  The  EA-6B 
Prowler,  the  only  platform  currently  in  the  Marine  Corps 
that  executes  that  mission,  is  reaching  the  end  of  its 
service  life.  Plagued  by  problematic  engines,  weakening 
wing  sections,  and  a  decrease  in  the  mean  time  between 
failure  of  parts  that  are  no  longer  manufactured,  the 
Prowler  needs  to  be  replaced  before  the  original  target 
date  of  2015. 

The  UCAV  should  not  be  considered  as  a  replacement  to 
the  EA-6B  as  the  technology  to  make  it  a  viable  platform 
will  not  be  available  until  after  the  Prowler  is  retired. 
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Funding  is  another  factor  that  makes  it  difficult  to  bring 
a  UCAV  online  quickly  enough  to  replace  the  Prowler. 

Finding  the  money  to  devote  to  developing  the  technology 
required  in  a  tight  defense  budget  is  unlikely  for  the  near 
future . 

The  proposal  of  an  EW  version  of  the  JSF  is  also  a 
replacement  that  will  not  be  operational  before  the  Prowler 
reaches  the  end  of  its  service  life.  As  with  the  UCAV,  it 
requires  more  development  and  funding  to  make  it  a  viable 
platform.  Issues  that  need  to  be  resolved  include  adding 
another  seat  and  incorporating  the  receiver  and  jamming 
equipment  into  the  airframe. 

The  EA-18G  is  the  most  realistic  of  the  three  options. 
It  will  allow  uninterrupted  EW  support  while  new  technology 
is  being  developed  and  will  maintain  the  electronic  warfare 
knowledge  resident  in  the  Prowler  community  from 
disappearing  with  the  Prowler.  Flowing  it  into  the  TacAir 
Integration  Plan  recently  signed  by  the  Navy  and  Marine 
Corps  will  help  reduce  some  of  the  operational  costs.  Of 
the  three  platforms,  only  the  EA-18G  will  be  able  to  be  in 
service  before  2010.  It  uses  equipment  that  is  closer  to 
being  fielded,  and  while  it  may  not  be  as  advanced  as  the 
other  options,  it  is  the  option  that  can  be  fielded  the 
most  quickly.  It  may  be  looked  upon  as  a  temporary  fix  and 
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therefore  a  waste  of  money,  but  if  it  prevents  the  Marine 
Corps  from  dropping  a  capability  it  pioneered,  the  money 
will  have  been  well  spent. 

The  ideal  option  for  a  replacement  to  the  aging  EA-6B 
Prowler  currently  in  service  with  Marine  Tactical 
Electronic  Warfare  Squadrons  would  be  a  new  platform  built 
solely  for  electronic  warfare  with  development  having 
started  several  years  ago.  Despite  the  demonstration  of 
the  importance  of  controlling  the  electromagnetic  spectrum 
in  recent  conflicts  such  as  Operation  ALLIED  FORCE  and  the 
increased  dependence  on  the  electromagnetic  spectrum  by 
more  technologically  advanced  weapons  and  communications 
systems,  little  attention  has  been  paid  to  advancing  Marine 
Corps  EW  capabilities.  With  the  aging  of  the  Prowler  fleet 
and  the  lack  of  a  definite  follow-on  aircraft,  the  next 
best  option  is  to  choose  from  what  is  available.  While  the 
EA-18G  only  provides  a  better  airframe  to  house  the  updates 
planned  for  the  EA-6B,  it  will  bridge  the  gap  between  the 
retirement  of  the  Prowler  and  the  implementation  of 
advanced  technologies  on  the  battlefield  to  be  found  in 
UCAVs  and  future  aircraft.  The  EA-18G  will  prevent  the 
Marine  Corps  from  losing  its  airborne  electronic  warfare 
capability,  enabling  it  to  wage  the  information-based 
warfare  of  future  conflicts. 
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